Mycoplasmas are the smallest free-living procaryotes. Their small physical size (0.3 ,um in diameter), small genome size (5 x 108 daltons), and low guanine-plus-cytosine content (28% for Mycoplasma hominis) have led to the hypothesis that they represent the minimal free-living cell, with a coding capacity of around 700 proteins (20, 30) . Mycoplasmas grow poorly in culture and require serum for growth in a complex, undefined medium (13) . Mycoplasmas apparently descended from gram-positive bacteria, presumably by degenerative evolution rather than representing modern versions of a primordial procaryote (20, 30) . A major deletion in these organisms has been the loss of a cell wall, leaving the organism surrounded only by a unit membrane which contains cholesterol, a component not found in other bacteria.
Recently, we have shown that high-level tetracyclineresistant (Tcr) clinical isolates of both M. hominis (16) and Ureaplasma urealyticum (another member of the order Mycoplasmatales) contain DNA sequences which hybridized with the tetracycline resistance element tetM (24, 25) , a representative of a family of related determinants in streptococci (1, 2, 4, 6, 9, 10, 12) . The best-studied tetM transposon is Tn9J6 isolated from Streptococcus faecalis (4) . Tn916 can be transferred between streptococcal strains by a process resembling conjugation and can be found in the chromosomes of the recipients (4, 9, 10, 12) or on occasion transferred to conjugative streptococcal plasmids such as pPD1 and pPD5 (17) (8) . We have also found tetM DNA sequences in clinical urogenital organisms such as Neisseria gonorrhoeae (a gram-negative organism) (19) and Gardnerella vaginalis (an organism of uncertain taxonomic status) (21) . The tetM determinant appears to be located in the chromosome of G. vaginalis, M. hominis, and U. urealyticum (21, 24, 25) , whereas it is located on a conjugative 25.2-megadalton plasmid in N. gonorrhoeae (19 In our previous study (25) , we found that Southern blots of Tcr M. hominis isolates showed significant differences, leading us to believe that the Tcr determinant had been introduced on multiple occasions into M. hominis strains rather than having been introduced into a single clone which then disseminated. Therefore, we sought to transfer the conjugative transposon Tn916 from streptococci into M. hominis. We used three donor S. faecalis strains: DS160 (Tn916 located in the chromosome), OG1-10(pPD1::Tn9J6) (Tn916 located on the pPD1 plasmid), and OG1-10(pPD5::Tn916) (Tn916 located on a different plasmid, pPD5). Strain OG1-10(pPD1) and the plasmid-free strain JH203 were used as controls (6, 17) . We used three tetracycline-susceptible (TcS) M. hominis strains: two prototypes from the American Type Culture Collection (ATCC) and GX55, a wild strain in its fifth passage from the patient (Table 1) .
Mycoplasmas were grown in dialysate broth (13) supplemented with 20% "agamma" horse serum and 200 U of penicillin per ml. Overnight cultures were prepared by inoculating broth cultures with 1:100 and 1:1,000 dilutions of M. hominis strains. These tubes were mixed together in equal volumes to assure that peak populations of mycoplasmas were present (mycoplasmas show almost no turbidity during the growth cycle and die rapidly after peak growth is achieved). The mycoplasmal mixture (100 ml) was mixed with 10 ml of a log-phase culture of S. faecalis. The mixture was centrifuged at 8,000 x g for 30 min at room temperature and suspended in 1/10 volume of mycoplasmal medium, and 0.3 ml was plated on H agar (14) containing 2 ,ug of tetracycline per ml and 200 U of penicillin per ml at 0, 1, and 2 h. Longer matings of 12 to 24 h gave fewer transconjugants, probably because mycoplasmal counts had decreased. Plates were observed daily for the presence of colonies, and tetracycline-resistant colonies were transferred to broth medium which was incubated overnight and then stored at -70°C. Controls with streptococci alone or mycoplasmas alone were similarly processed.
All three recipients accepted and maintained the Tn916 determinant (Table 1) . Transconjugant colonies could be clearly distinguished from the background debris on plates by day 3 or 4 and were subcultured at that time. In (4, 6 ). Tcr transconjugants were tested by dot blot for homology with nick-translated, radiolabeled probes made from pJ13, a chimeric plasmid containing a 5-kilobase-pair HinclI fragment carrying the structural tetM gene (3, 25) ; pJ12.14, which does not confer Tcr but carries transposon-specific sequences to the right of the structural Tcr gene (21) ; and whole chromosomal DNA from the streptococcal strain JH203, as previously described (22, 24) . Regardless of the donor, no M. hominis transconjugant hybridized with the whole-chromosomal DNA probe, whereas all strains isolated from matings with Tn916 carrying donors hybridized with the tetM probes pJI3 and pJI2.14 (data not shown). This indicates that the transconjugants acquired not only the structural tetM gene but also most, if not all, of the Tn916 transposon as well. When transconjugants from the OGI-10(pPD1::Tn9J6) matings were probed with the plasmid pPD1, no strains hybridized with the probe, suggesting that plasmid DNA sequences were not present in the transconjugants. Perhaps the conjugative plasmid pPD1::Tn9/6 was transferred into M. hominis intact; thereafter, Tn916 was excised from the plasmid and inserted into the recipient mycoplasmal chromosome, an event relatively common in mating of streptococci (4, 6) . Alternatively, Tn916 may have been transferred as an independent determinant in a manner similar to that proposed for the transfer from the chromosome of strain DS160 (4, 6 In each transconjugant tested, at least two fragments hybridized with the tetM probe; however, as with the S. faecalis transconjugants, multiple copies of the transposon were evident in some transconjugants because multiple hybridizing bands were seen in some transconjugants (Fig. 1, lane 3) . The sizes of the hybridizing bands were not identical in all of the transconjugants, suggesting that Tn916 was inserted in different sites in some of the transconjugants. The number of copies or the apparent location of Tn916 in the transconjugant did not seem to influence the MIC of the strain. Furness and Creone (7) CaCl2 or the streptococcal polyethylene glycol transformation method (26) . Moreover, we failed to transform tetM into M. hominis with purified plasmid DNA from OG1-10(pPD1::Tn916) or chromosomal DNA from strain DS160 when the standard mating method was used with recipient and pure DNAs.
Transformation of Tn916 has been reported (5) for A. laidlawii and M. pulmonis by a polyethylene glycol transformation system which differed from the one we usgd. In this system, Tn916, cloned in an E. coli vector (5) , was shown to insert itself into different sites in the chromosome-, but only one copy of the gene appeared to be present (only two bands hybridized with HindIII-restricted DNA). Neither organism is known to carry tetM in nature; therefore, their transformation may not reflect the origin of tetM in natural populations of M. hominis and U. urealyticum. We tested the ability of Tn916 to be transferred into M. hominis, a species which naturally contains the tetM determinant, by using conjugation. Conjugation is a likely system for the natural spread of this class of determinants (4) . We found that the location (plasmid or chromosomal) of Tn916 on the donor streptococci did not influence the frequency of transfer. Only transposon-specific sequences were identified in the transconjugants, and all transconjugants tested carried more than just the structural aetM gene as measured by hybridization with the TcS pJI2.14 probe. Unlike the transformation system, some transconjugants had multiple hybridizing bands, indicating that more than a single copy of the transposon was present, findings similar to those found when S. faecalis DS160 transfers Tn916 into streptococcal recipients (9) . Multiple hybridizing bands are also found in DNAs from natural tetM-carrying M. hominis and U. urealyticum digested with PvuII and HindIlI (24, 25) .
The demonstration that Tn916 can be moved into members of the class Mollicutes by conjugation opens up the possibility of using this convenient method for delivering foreign DNA into the mycoplasmal genome in a manner similar to that described by Youngman et al. (29) . Tn916 can also be used to create insertional mutations or plasmid shuttle vectors which can be maintained and expressed in mycoplasmas, streptococci, and E. coli.
